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Background: Autologous transplantation of endothelial progenitor cells (EPC) is a promising approach for revascularization of ischemic tissues. 
Peptide-amphiphiles (PA) are biocompatible molecules self-assembling with the potential of forming nanofibers when mixed with opposite charged 
solutions. PA can include sequences, such as arginine-glycine-aspartic acid (RGD), present in extracellular matrix. When injected together with growth 
factors or stem cells in experimental models, PA are able to induce a significant neovascularization and necrotic area reduction. Aim of this work was 
to evaluate a PA containing the RGD sequence as potential scaffold for EPC growth and differentiation.
Methods: Gel was formed mixing PA (0.1%-1%-2%) with an endothelial medium with 5% FBS and growth factors containing calcium (10-20-100 
mM). Gel structure was analysed by atomic force microscopy. Mononuclear cells obtained from peripheral blood of healthy donors were seeded 
either on the surface (2D) or inside the gel (3D) and cultured for 1 week to obtain EPC. Fibronectin was used as control. EPC viability and expression 
of endothelial cell markers (vWF, KDR, Ve-Cadherin) was assessed. Finally, the release in the supernatant of a panel of 50 cytokines was evaluated by 
a multiplexable bead assay.
Results: PA concentration ≥ 1% induced the formation of a gel characterized by the presence of a 3D network of nanofibers. However, a higher 
viability was observed at PA concentration of 1% and in the 3D seeding model (0.660±0.140 a.u. vs. fibronectin: 0.311±0.067, p<0.05). Confocal 
microscopy revealed the expression of endothelial markers, especially in the PA 1%. A significant release of chemokines involved in cell homing-
recruitment was obtained only with cells growth on PA than with fibronectin culture.
Conclusions: The 3D gel formed by our PA containing RGD is a suitable scaffold for EPC growth, differentiation and function with the potential to 
be used as injectable scaffold. The development of a class of self assembling PA able to selectively release mediators involved in cell recruitment at 
sites of neo-vessels offers new possibilities in ischemic tissue regeneration.
